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ABSTRACT
This cese study describes the. successful mains: '*WIHO of a
severely physically dlsabled third arade studern . 7The sTudenT 5
a C=1 tltevel spnnal cord injured ouadrlpleQIC He Pvallires 24 hour
per day nursing services. The educational prodaram developed
utili®?es a scanner to interface the student with a compiter. The

scanner allows the sfudenf to use e|+her a sinale or proportional

{direct selecflon) swnfch opperated by his tonaue. Customized and

off The 5helf software is used-to allow the student +to perform

The receiving school district was notified by Children's .

Orthopedic Hospital and the parents that a severely physncally
disabled student would be enrollinag wlTh!n the district. The ;
" student was a six-year-old boy with intellectual abilities wi+thin

the hiah average range. He was also described a5 a C=1 spinal
cord |h;ured quadripleaic. ’

The student has no sensation below thé face and is unabie 1o move
his head. A neck brace and headrest are reauired on his
wheelchair. He is respirator dependent, which fits Into the frame

of his custom-desianed chair. The chair; which is motorized, is

operated by The student through the use of a Tonque confroller
He reguires 24 hour per day nursing supervision. The student can
speak, but requires a voice amplifier in order 1o be heard
aceauately in school and social settinas:

The récommendations from Children's Orthopedic Hospital included

8 computer to be placed in the classroom to allow the student to

perform homework aSS|dnmenTs and also To be used as a motivator;
To interface the student with the compufer e handicapped typing

procram by Rocky_Mouontain SofTware was used. ,IT was found that

this prooram (whlch dlsplays a keyboard on the monitor and allows
the student to scan and selecf Using a sinale switch hooked ihto
The Fpple game paddles) worked if the only task reguired weas
writina. There w&s no control over off. the shelf software;

It became obvious that a new interface that allowed the \student
to control the computer with Iittle assistance from ofheﬁ,people

wes needed: The Q;yigdp(pmen would have To be as user friendly

as posslble and adaptable to a W|de variety of tasks. Our
Féiéé?éh and trials came up with the followxnd system.




Tne hearT of the sysje@ I's an Aggleﬁll_ﬁlgg compuTer wi‘h a dlsk
drive. The computer has 48K of memory. |1 has been modifiéd with an
Enhancer 1l Roard by Videx, which allows uUpper and lower case letters

to be generated from the keyboard The monitor Is a color screen that-
uses white characters on a black backardund. The other per ipheral used
is a prlnfer hooked into the computer to print out a hard copy of the

work done by the s+iudent. 4+

To interface the stident with the compuTer,.é Teitra_Scan_I1 bullt by
7yado Industries is used. The scanner-'is an intearated circuit board
that allows’ eccessabl ity to the Apple using a sunqle or proporf|ohal
switch. The Tgtra Scan is invisible to the compufer, whlch al:lows the-
keyboard to be used at the sazme time:. I+t opperafes in twc modes;

scanning the board; or by direct seiection:.

The board, or face of the scanner, is divided intc eight rows of elght
columns. Each space has a letter, number, sian, word, or finction that
is compafuble with the keyboard on the Ppple The spaces also have
liahts that co on to siagnify when the space Is ready to be accessed.

In the scanning mode feach row is 11+ Up and turned off ~one at e timé;
When the last row_-is 1it, the sequence starts over again. 1f the

sTudenT wanTed To'enfer The letter "X", he/she would wait for the row.
in thChrfhe "X" is located to be Iit up:. When 41it; the sfudenf

presses the switch. The row seauence then stops and the column
secuence_beains; with each space in Turn ngpo '1+. The student walfs

for the "X" space to light up and presses the switch. Thé letter "X"
is then entered into the computer:

In the alternate mode, the .scan seouence does hot operate, rather,

onlv one 1iaht is ii? The single lTaht can be driven anywhere around
the board by the use of e proportiocnal controler, such as.a joystick:
When the space is reached, the student lets the joystick go to the
neutral psosition and the. ||ghf remains flashina in that space. After s

Scan/dlrecfed speed; and.-delay time for chanainag an answer before
input are adjustable by diels on the board;

short pause, the character in that space is entered into the computer:

7
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The qcan;ér has bailt ln*c kj AK Of memory ThaT can be user- prooromnéd

to chandé Tho Doslfion of The»characfers on the board. These changes
can be saved on one of the thrée different leye[s available To be

proarammed. As well as chanding character position, each- space can be

programmed with uprfo,240 characters per space, inC!udIno control! and
return funcflons To Tllustrate this, the following contains 220

characters, |ncludln0 refurns and Could be fit In one space with room
for 2Q morZ characters:

Ciiff Huengrgard, School!l Psycholoaist
Greg Albertson, School Psychologist -
Office of Special Education

South Kitsap Schoo! Bistrict

2150 Fircrest Avenue SE

Port Orchard, WA 98366

PLEASE CONTACT US FOR MORE [NFORMATION

Spaces can aiso be proarsmmed with blends. |iKe; The, which is The
start of they, them, and part of the word other. All of these

proagramming stratecles help to increase speed of output. Placement of

the proorammed areas should correspond with cues,e.a., put the above

message in the C space for the C in Cllff

1

The system is placed in a regular third arade classrocom .as thé student
receives no direct special education @ssistance. It is placed in the
back of the room to allow the stident easy access. The monitor and the
‘'scanner are placed on a hospital bed table so the helaht can be
adjusted &s the student grows. The computer, disk 6&?Vé; and bfiﬁ$é?

are placed on a table next to the monitor: The student: interfaced
with the computer through- a single throw Tounqe acfivafed SWITch which

mounts to his wheelchair on a aooseneck adapter:

As the system has been used- 1t was found There are problems that arise
that have no speclflc answers. It is Interestind to note that other
people who are working along the same iines are‘finding similar

problems. Some |Tems of interest are: -

STAFF_ANXIETY IT s scary enough to have a sfudent like The one above

in the classrooﬁ, but even more anx|e+y provokuﬁo when a compufer is

also introduced.- What we see happening Is that the computer is iused
primarily for the above student and not with other children in the
class: This reduces the cost effectiveness dreatiy. To overcome this
problem, software designed for this age level.was introduced but the
situation remains the same. Our inservice time of 20-25 hours may need
to be Increased, ) .

~
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,xTra space. The severely handlcapped stident puTs a tax on the
timited space that ‘does exist. Provisions for ramps; and equipment
such as &xygen tanks and back-up respirators take large areas. The
placement of computer equipment also poses special problems. One of
the hardest; ecpecially in older schools, is finding enough electrical

cutlets 1o plug in the. eQU|pmenT

uf The or|Q|naI eQU|pmenT goes down, the sfudenf is Ieff in The
p05|T|on of having others do His work for h|m Wheh looked at- Throuqh
cost effecflveness "having & specialized pJece,of,equgpmenT,sTandlng
by is not appropriete. It 1§ recommended that in dealind with
specialized computer €edquipment, find the most reputable:-déealers .
Service contréacts are very important.

KEEELNQ_IBECK_QE_NEW-lDEB§ This is .probably the hardest area to

manage. New systems cevelop monthly. To menzge this task requires
constant reading and reV|ew of the literaturé:. Please see the SOURCES

section:

EéJéFély hand|capped users, this area has little information
gvalilable., The need for furTher research is apparent.-In our case a-
unigue problem arose, Up antil The time we started the program, our

STudenT was with an adult in mostly one-to-cone situations. With the
computer, the student suddenly became independent, reducing the adult
contact time., We noticed that -the computer started having several
problems that were eventually traced to the student "trippinag" the
computer. When a!l parties; Includina the student; were brouaht on
about this,; the problem stopped:

UKNOWN_FACTORS This |s the most ln%eresf|noi?rea of concern wh ch

TBETGE&E’?FTEE% cuch as; chalk dust building) up on the circuit Beards

of the computer, static éieéfrlcxfy shorting out the programs, and
heat building up due to keeping hardware as compact as- possible. To
deal with the chalk dusT we covered the computer when not in use and
had the janitcr vacuum the keyboerd. We armored all cables and sprayed
the carpets with static neutralizer To,ellmafe The shorting problem.

To combat heat; we installed a fan on the computer and spread the

equipment out.
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EOUIPMENT
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Prentke_Romich-Company, 8769 Township Rd 513; Shreve, Ohio 44676-9421.
Supptiers-of-electronic equipment for handicapped individuals. Very
informative catalog. : o . . )
Zygo_lndusiries, lnc,, P:0. Box 1008, Portland, OR 97207-1008. |
Suppliers of electronic equipment such as TETRA_SCAN_11i. Veéry good
personal service: Co ]

' <
PERIODICALS ‘ -

The Computing-Teacher, Dept. of Computer & Information Science,

University of Oregon; Eugene; Oregon 97403, One of the standards In
the area of computers in schools; ' '

St., Watertown, MA 02172. They have a wood selection of

software/hardware vendors as well as practical artitles on classroom

computer use:

THE_JOURNAL, P.O. Box 364, Arlingtdn, MA 02174. A very comprehensive
periodical that covers a wlde variety of toplcs related to computers:
“A very good selection for readers to request information:

ORGAN|ZATIONS

Maplewood_Center Project, Contact: Judy McDonald, 4614 First Ave. NE,

informatlion/prodicts.

Trace-Center, ‘University of Wisconsin~Madison; 314 Waisman Cender;

Téﬁﬁ'ﬁ?ﬁﬁTéid Ave., Madison, Wi 53706. A very good source for
information on computers and handicapped individuals.

Seattie, WA 98195, This department Is workling on Morse code Input for
. complters as well as other projects. .
Institute of Eleetical-& Electronics-Enagtngers; INC,; Publiishers of
L

the very fing John Hopkins' Persons! Computing fo
Handicapped.
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